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; iiDffw i<y «5riv<;jj}iag Hsarnfi-^ts and tnen taking i;p ih&m with a low tanaU 



Background Art 



Sasgestt^iiaritity on ©arjh, isnd rrsatssisls which aro biodsjjrjsdabfe in sh.^ er.v!ror::::0!:i A ^■ ^!;;jk..so Ww^rshoTi iibo-s 
c:>5 o ^ an« h»r>p whc s>»-8 pjodicshi ^ >^?tur4, f^-^vo i^-- 1,< t ^ ■= n w - c s ^ 

obUiifjirtjj a filamen? ma.t!5f!ai, b«t not short ffers, soducte si rne;ivx-i : r v ;)--V:c; ■■^^l;:;;'^,<■^^^-'i■, jrr-sv.-:;'. 

lyocGi'., orths iike io a spacsai toNmt sysiam, and thesi spirsnif;,:; b./ :. sv : - ; p,:/'..;,.,',.^;, o-p''"^ 

aod th«n sptoairsg by a cSrt' gpinnins proGsss whlie 

[OQOSJ However, fibers obtasned ijjf the wet spinnirig process or nty sm^nlvig mooiin: r. :vc. t-o-. p: - 
riijcilviiy due to a low spinning rMs, and are s^oi ncjceasarijy iriend}^' with the anvirenmari- bBcuKisa orqan-c ;Kier;;s usee 

t vS-c»nn E!"> e s'^ra it^-^ii &pin- oroca^s r>ot using an organic agent is- necsssarv' for ebtainiaq iow- 
envsf c finseiiijii-ioad fibsrs using ceOukm as a raw ffiateriai. 

rOQ04| Kr>own axampses. of attjermopiastfeceiiufose composition cspafoleeS meit spsnams sndf!%>srs comprising the 
cofr^POPiHoii include s th^.-!ynopiastic caSSuioss corriposition containing celiufose acstats and a iarge srnouni of a 
r-.^rso. -D:s iow-!r>oiecu!ar-woignt pi«5tfc!2sr sucii as g^ycsfin or pQiyetfjyiene glycoi added for obtaining holiow yams 
V ^ c . - ^« *x < , - 3 < V -p-r cor!5po"«(t on as disctossa in Jaoansse Urtesamined Patent Appltca- 
"~ , ^v^^^!,!'"^ -\ ' ti c:£-2x>f)?i5 Howavsr, as disciosed in, for escampie! Japanese Unexam- 

— '-^ the center!! of me iew-frsoieciiiar-weighf piastksKer in the compc- 
J:'?ion 53 ss ■!« ; . \, ovwoicn: •■t^>' ihus « ; s\fi.! ; al si?i:.<«v;rgi(:mpsratureise}c?rerTse!yiarge theraby 
d.'< c.,.^r4- <'! ^ ^ ' , . . . . , ^--r. oi-S)0^atof o'co'Lcsoarotit.: 

>,Y ii.r,." V ^ I . r^o,'-'^u^tc« extv^''n«ir'---^!-i^tr 

' ^ ^ '^^^-'^"'io^ >-j'i>a'-ve t*K'<-,c'-rt-cJs>^erf<medatoi3tan!rig>?yi'>wva ns^avin^ 
®® ' -'^^fs <if -a vary ihsck and have an exlernas QSrimeier of 200 to 3{;0 ^rti, Therofere, 

t^-isse rnc!h«<v, ' \> ;,- ...^^:tts for prodtiOing ffoars havsrsg ti-fermgii fluidity and spinabiiitv enough for uss as mu'ti- 
f iiamanss for ciothing materiais. 

iQm&l Aiso. knowrs ceikiiose derivaiive-. .r-.-i ^ :.p; . : -r-.v.-riaii fo; o.xirus^ior n-^oidl'-iq ar-ci iniocs^jf n-=>vd.->^Q 

'.oiuetaao-caS ad acetate o,.a).<ccc'^-po i . -t«tf s if 3Jd,I->jo c<<^ ,c - -l-" 

of Low-moieoiiiar-weighJ pSasSici^sf suc^> aa ciirrsotnyi phii>ai«;o or trir^cciir^. -i hesa cotriDositions contain so'-o SC% bv 
weight of piasticiz^f, and Kave poor msiting prs^ertfas and the pr&biem of prodocioa bio^.doL!- of tlio pias-iici^er ftdded 
and thsjs ii^ecornpositions Gannss iss usedforrneft spjnnif!g, 

imOBl FurSherniorfe,Japar(®s8 Unexamined ??atentApp!!cat}on Piibiication Nos;. $-78339, &-2914-;4, 10-31 7.^2B isnd 
r; -508175 discfose ceiRsloae acetate composisioos pteslicixsd by actding a plasiicisersucfs a,-? ss s-caciroitiatme amC 
aOva.andSijersobtainad&ymstt-spinnsngmeconpositions However, theconposttionsdisotosGdlrithosssrpubito^^^^ 
are obtained by a techntqae Sor ptotciifms ceHuiose acetate by adding an ext<^nai ptesUci^er thereto snd ara required 
to cosnain a iarga amount of iow-moiacs^Saf-weight externa! pfastfekar, thereby causing m& »robis=r; :>i<"^ifi-Cfintiy 
evaporating the sxternai piasticizar duni^g meit spiftning. men a compostiion containis a iarge arnoarn of ext-mai 
piasliciset.. the externa! piasUcUrar is iikeV to biead out in a heatSng step for themai seain<? or dvsi-vj .--.nc iir!i-.hira 
in. use as a fimai praducf. - - ^ ■ . - 

IdQv;?^ V !!i f a' piast! ,/ tio i metfwd of effec^nq dkec! graft reaction wUh a ceiiuioss de- 

v> > j X , ^ >y'^'< a xf« ') /Of a me^i-od of prodijcntj a potynet by ring-opening gnsft polyrtjerfeation 

of €<;aprolscicn.s ss a r--iaif; materia; wifh a cailuio&e acotate triain ci^ain is known (Japanase Unexamined Patent 
AppiSoation PuPiicatior, N;j.f.. Ot , 59 -8662 i , A 1 79662 11 ■25580 ! , etc.}. Aitfiough this poi\mief has noproba- 

siifty Of bfeedOvi? of a pla-Siici^ar: a side chim is n-isiniy corriposed of poiyaifjroiactone. thereby causing fitiidizatton of 
Ihe ssds chain &\ a temperature of as Sow as abont eC'C. Tharefore the porymercannof satisfy mi nimun-i r^t re?i<-4i5r>G0 
rsqaired for fibarsi 

COO08I On the ottser ha,nd, Japatjese Unexamined Patent Appiication Pubiication Mo. 6-287273 disciosss. a metijod 
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cbrained l-y us:-?k.s feOO to -ISOO Atk> of l ; , ..^"^^^ ' . ; ' 

^ ov. X' NvC^ .).'<:( ^o-r ^ " , ^ " ^ ' 

:ODO«iJ . * . ( !.> -mi IS r J * Ax, > ! i 'R f n ^ 

prising a csgyiose esier w <; ceBuiose jrther ^rafied wiUi iactio'e csnci « piii'l '7- -^T''' .1 ^^''^Ti 'Ty!'"'"'^'' ' 
i^o >!>^^ vS(^ci, 9^,5 .5^ -.rt ^,^e H^ci thus 55.^ j f.tofac^r' o .<s««q.u . ! ' < 



&, Of Ehs ii)<6 Hovv&vaf, thsss methods sss p-oayc^ior; rn&ihou^ 



. ..n. .... . vanati«-',s in tho tak«.«p speed with variations j:. air pr«ss.»^... th-srebv i-^c-^^s^RCi -^vj. 

■'■"■■'"■'■■^■'"■'■''■^ ■•■'^'■i voiijsne coKection on a coitectiftg sijpport stjrfscs to for--i: v.-f.-;-" i;-: jh;..-:,. 

■ " P^^^^ of a wound y£=m 10 a higher processmg sppasstus s-'ich s? 

^ ''^^ waavsr,.- n^«cfi;nt:. « knsltitjg machine, or (hs llks, Ihere is the pf-^bism. of iosyffieieni; reieasabfiiiv 

s^ng s.ros«fafiSy of ihe obfainsd fibm. Therefors, me tSbers sre not sakJ to smtabfe fo^M^g 



3(> Dmkssum hivontiati 

1S012| A iiisr?Tioplast'c c«i!uic?se derivmive compositmn and fib^ i. 
ceSi^jiose s!sier ss « rngjrj oon^pomm, wJi?ch has an siiphaiic pciiy<^.;' 
,i,oms, wh«r«l!? a hessing iossat is 5 W%. or tess, f 



!t n-!8!t spi 



-,"3 a «}.r i.^fjssor? s! tha time of Mks al SOO'C 

darivatvs conipossiion has exceitent heat resistance, tiiaor^s! fSiiid.; y 

[0013J P=,rh*r,"r.orc a m«ihod of p^ucing a f,ber dompris a thcimooiastk.. cMse oenvat-v.^ cx-=-...^fe-. 
f^preser^l >nvef>tbn ccP>pn8«s spmni>>g & themiopfeslSe cefMos« derivsjive oomposii-on hayi.-.g -v^oH 'XP-vv^- <>i 
^ and 1 0OO sfio" ■ of bC to 5G0 Pa-sec. asid a smStertsian of 0.1 ta 40 mN at the Stne of fak-j - Jp gno^C^ an.- V'v> 
" ^ ; * - i^ Qt ^ > . . ^ . rte?45»C c •..o,s,^a^^.m.«8,«gfto^W:J^a^, h.c,.., n t., . p , r 
n.':. f. ''''''' ^-'^ "''^■'''^ °' ^'^^^^'^^ ^^^^ Mtmt yam by a godst miter Jinder a s»innio«5 

' , ' '-''"V i'.-^CT 8 package he therrnoDiaaiKJce^Su.os* compos ifon*ilj«'rs 

kttf^ ..I'J i'"':!"'!' ''■''''"^ ' '^f afibsrconrtptismg a thstmoplastieceSiuiosederivjstiva composition 

-si'^ivU'^r'^'''"" ! f >nerrnopi«st.c c«i!.ibsa mixed sster conTpasitior, comprising S5 to 38% by weighi «f a 
;i • ^ " f ' ' '"^ ''^ ""'^'^^^^ ^ f'^ving a moiecular weight of 350 te 20,000. and has 



B.>l8f Description of me Qmwtigs 
1001 S| 



^ig 1 is; a schematic dravving .'Showing ex^'f^^pia --!., . • ■ 

Fj. g fs a schematic drawing showing an exampfe of seps of a method of prodi,cm<} fiber. oorrsDfeinn a thermo- 
pisstK: coiSubse dsnvative .x^rr^positon aa^ording to anofher ««*odirnent of f he pr.4ni invention. 



4 : chimney 

5 : fifst 9od«t rolie-r 

6 '. s&cond gotist roHsr 

8 ;. psickage 
9 : soparat® roiter 
IS : darscsr srm 
11 : dfive rcStsr 

Best Mods ?<jr CarryitiQ Out the invsnt)«n 

P017| in a first, iifrsbodfment, th® present mvmofi provide? a sriesfropl^it.'!;,-: coifutose o^snvative compwiSo'-i ■- 
r-! is--oci ■■>f cQWuh^.^ ciotor as a fr^ain component wnich has an i^iphmc poSy&sror side cha>n hsvSfics arepeai unit n hv -.r-) 
■■■ « ^^^'^S ^'-ss ai £00'C is 5 ¥/t% or isss, a melt viscosity at 200"C and 1000 ssc- ' is 50 

rc. SOO and a rrseh Ser^sion at tfjs time of taks-isp .aj £98"C and 100 frVrnm Is O.i to 4G mN. Thsr^fdrs the 

ri-,srrf5opif.;si>c. cenuiose derivative cofiriposstieri capa&fe of mgit Spiftriing can be prnvicted. 

[aOiS] in the prosem irivsntion, the jsiiphatic poiysstar havir.g s repeat unjt havjfjg 2 to 5 cstteoo atoms is ps^israb-V 
a compound rsprasefitod by ti^« fd!ic!islrtg ?ofmula: 
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|001§| in th& above cs>mp<^Uf5d, as in use of s caproiactone. whsn stratghJ chain R1 has a iarge n=;nit;.?r 



!he gi&as transttiof} tenperatijre of the side chair) decreases to dstsdorats ths high-temperattife proporties of 
ti?e resultant fibsf-s, 

i tne pr eseot inv«Mrtfon, the atiphagc polyester side chain pf efer^ly h&s D-iactic acid m&or L-lactic acid as 
r.-p<;:.st unit f a-jjyi the viewpoirit of host 5«sssti3arw« of the side chain aiid avaitabiitty of a rrjonomer, 
[0021^ ^'^o^■^ prefftfiibiy the ?-=i!phatjcpDl¥Bstet s!dechaiFihasl>l9cticac{dandL-facticacJdgsesssntia[repea^ 
Lfu; ' nijiar rano of D-k; ;i;k; i-o-d ^ind L- lactic: acid bfimg 1 :9 to 9:1. When the side diain polynier has any one of D-iactic 
' "''^ c-f- i the ra«qe of 98 mf^!% Of rrjore, the Side chato exhibits s>gnrf,camcrys- 

* ^ s^. i r >S fr€wems!^nn ,ca=se thedJta!netipoiiTOe>'hashghbE?tt}efi«>s.s 
£;:x5 n^s-y cause h pfcbiarsi if; rnechanlcai p= c-ps-rties o; a termed product, in order to make Sie skJe chain anwrphous! 
tf!<:: con •posston ratio of eishe; ij-iacuc acsci or L-iactic acid i& pteiorabiy decreased. The motar ratio of D-!actic acid to 
i.. !ac.t:c acid is nioro profsrabiy 2:8 to 8:2; in this case, the poiyrfiet rsas good ftexibiiity, and a formed prdduct also has 
good n^echan«rii p?osie<:ies. nse poiymfi^t has the characierstc that 'tcan be dissoived in acetone wnicn is a generai- 
purpose solvent with Sow hatmfulness, in spite of the side chain having iactic acid as the main repeat unit. 
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£5f !h«? ttSsSijSoKj jjsisf ,i; p;«f5,.rjiOiy :«:iaUvi>fy low, iD( e-safnnic. 0 ? ■ .■ :■; , v \ ' ■■ ■ • . ' . '..,,r,r:"-.'V''''-^^^ 

aSiKiticff doc-ree of the csiiijScss s&tsr can be &p»fopria?tly d-atersT-insa acc^fCifia ^c, p-'!'-- k ■ • • ■ -v".^ 
s.oiymoftestiori of ths ceihilose deriviaSive is prefsrabi}^ So'or mere, mere praf-srisbiv K>f ■ -V'-r'. ;- 

■■:y.v!i;-.-^cj."sj.M cycii.-. f;v;;ri.->s:;n«r, an oxycastooxyiio fjcid, or the Jiks 8S a moRomsr. A gtc-sil tes-ctiori snay b«i <..;roc:oy.n 

= ^nd^:- m shs-sr ioic^:, AternstR^eJy. tha maction may fee effected bv using s stwnosxSfii or biax si i?xJr> ^qZ- 
^:nv .-3, :t >rv,pc.:;:a;5i !o dsy sh« raw materiaSs suppilscito me reaction lo rsmov« rnofeturs Jh«refmm In 
' - , a ' . ,,c^-r *hfi mki® of tns kftSffdsr is prsforably r^i\&i:&<i by a dfy tn«rs i?as syc^ ss nitsogs^ or 
: ; - ^ ' ^ snskJe of ms sxtftfdfiT fs prsfo'miv reslaceti bv s dry g«3 such as nSfogen 

' " " i ! au i -y-s J e&tefs siicn as !ffci ae giyt-'ohrft anfilfse 

ci ihe iikc; f5xycsft)sxyiic adds sUcf? ss iacfc acij^, 
ifeiin ceiluioss acetsse hsvJftg a graft^te 
rs frrethod of grsfl nng-openiny paiymsiri- 



example, in ofde. 
a irjasf: <^■>rn!;:■f>ne; 

irsg poiyjTiSfizatio?^ of D-isscEicie 



0 poiyn 



■r l-lKctid-s and D.L-iacilcjs 

';iHor; caisiyst ;s; prsfsrabiy 

P;s>;i!n!i;«iy dsrivaUvejs 
'inipis;; .)! <;:jc:h dsrivstives 



■jssci as. rr;onDfr!fr;s;ca!! ts istd 

u.st!<3. Sxarrjpk; of suci"! a silsiys; A-h;ch can tx-.- ;.,;;<•",! r rrieia:.-: 
arsUrrsprsy iilox id©, afeyi aliiminum, af?d tlie liks. 

mm rate (tars of increass ir. weight of a csiiusose estft- - ,r , ^ • . ; < d<-.<o'-o caf-o^ d' ^h. 

anph^tfc poiV0sl£>f sids chasn is preterabiy 20 Jo 300%; A gmft rase of ove^ 2.-.. ,,ef..H;:)' bec^uss ^^^^k effect 
srsrpasong tffSftTiopiKsSeityfaciiftates.meit spmnifig. thereby obtaining libers ^-aving exca^SSeris j^hysicaS o.-i'ti-r^ie^ *>ncs 
qus ity A graft rate cf S0O% tess ss aiso prefs^d because me srr;ali eftvx^; of {hf.. sicie chj.h? ox-'rcs--.-. 
oi t?,o preferred proportie* of s cefiyiose d*.rlvatjvs, for example, hygn^scopidty, water «teo>ptton, acotone soiub^u^ 
!;■;, ' poiyestet side chain is more prsfsrabiy 40 to 200%, sod mosi prefenibiy SO lo 150% 

i- ^ tho;rT)opia.-siic c«:!i.iose derivativs composfsior! accotdirg to the f Jr^} smbodimsnl o? tbe presenl iwemtoo 
^y;!^:.-r:.o^. snc ci-Shi^osf! o&scr as the main cojrponenl. which has the atiphatic polyester side chafn. However the 
.. .».r<,-r.>-,..,,.,o ,;eiiujoso dssr-vativi; ci>rnpos.ition may ftirthsr contain other additwes in a range causing no deterioration 

J c.:;?TipGS!tion acconciing to tfee fifst e«*bodime^ 

"iereiri, the rate of h&atmg ioss means a rate isf d$erease h 
heating rats sf 10*G/m)!i in a nifi-egeH 



?:-rp«5)atijrs; Jo 30{>"C at ; 
,',s:ght pJasticizer is not rafjijiined, « 
ii''3 Sc.- cause no defa-st in yam rr;»i.:jfi 

viewpoin! or hi^h i^eas rsssstance, a raft 



'tiefeby improving She 
>\ Iseaiing loss at 200*C 



in Ihsj Cjj;;t of n;?' Di-Kjierii 

(00301 T"j- i.'io ^ jc^;, e -.^.<„ i . nvBXNC 
sxhibitB fj rate of heaOrsg ioss q? 6 wB- or isss 

v^stmospi^sre. Wi-jen a iarg« amoijru <n lofj^-rso- 

fnschanical propefties ol the fesiii;;-n: ;it!<?fs Fr 
is. nior.:> pr&ferabiy 3 vvi^ii or ios.; 
Ca031 j The l;-;C.Tnc.-pij.iiic csiii;;.:;se c;-nv. s;.v, 
.has. ameit ysscosiiy ai arKi 1000 sc-r ^ ■ 

exceeds SO Pa-s.sc, 5;.->Sid!fica-iori s^iffici;?-;;-, ;^ 
e%'efj In conve.'Xienc^;. \n this cas.e, a jsuff icisr.t ^ 

to ca^.e advan'.ag« cf semmg ss.e u-, , v r wh.n ti.e n,eli viscslry ir. 300 Pa-se. or 

the spL»n ftiaments ?>ave good spinabiliiy, and «uf:ic:on: cr;,nta.cr. ca. De achieved to cjbi..Jn fiDe,^. havi;K< 
')!S'f 5? properties Aiao, rio iroubio occ.r. d.e to abnormai increase ir, pipe- pressar., Fron. tfu. vi^vvD;!.'"" 
gooes fiusdsty, the mail visccsgy at 200'C and 1 000 soC 
Pa-sac. 



When ibe r;-;;!; viscosity £;» 200 
c oui, and iiujs, iiDers do r-vji ad 
c;i:; be ostijinod, .and s-h-j 



and 1 000 s.«K-.-'* 
M adhere to .sach o-tiar 
iist'ibutiviiv is. irv:prt5vee 



s preisrabiy 70 to ?50 Pa-sec, and rrrore preferabiy 80 to 200 



5 



according lo she first err 



i-neS: tene^o" - ^ < j. ht, s i, c j Jo „ 

[0033} The thcrsflcspSasfic cei*«!os<3 dsnvaiive cc r 

J?00 'C is iess thajj S wl%. Whe;! the ccmposiUon c:>f5iains s Sarge ;srnouf:! cA icv^^-.-Yiaiscuhs: WKi-ht pi^^.f i^sI^'iV snc' :«:o 
t>f hsating loss jss 200"C tT,uy esceeo' 5 and Jtius ssmoksng poss-ihiv tnay occ^"- due s?vsipcrst;Gn of Ei!£> a? >^o vo" 
i,u ngr.ci ^pf5ri>>a he ^ ottom o' a fae of Siwess ma> oc . r <i ,c tjk ^ ^o* o K 5 i. - 

.>10 0X Or-li^N -^-y whop S!r!rtSw«jy ivi •noSK'i..?rwf>ssnt»i«^'5E-^^^^^ . . ^ < * 

;s U35;c!, the aiT!i>ur;l o? ma piasStesiref used piXsfembSy does not exceed 20 psrts by wiJighi. anfi rr;ofe prefsrabiy 10 
:;;3! -v wsjicsm. rsistivs? ir> 1 00 psns by weight of th.s ceiSutose estsr having the aliphatic poiyssfer sicfe chains. Rofn 
•;vj v-c Ajiosn; of supprsjsislof^ of svaporaSlon of ihe p!astid?,er, a different poiynfsor rnay be blended as es fsassici^ef, or 
D-a-:.; •"i.'cr haviJHi rosKfsvs ?L!r>ctionai group msy yssicf. 

f ^-J! 3< , 'x<^^ "5^it»-*ii,hg'"cc'npat»jhttfwtm me cetulosppstsr having tns^afepf^i poVosrsr 
stas c?■;^5^'-.s ar^ii >s i-~us -jrhKMive sddltlve. The sdditfv© !-,8vitig ssuffkservf^ high moteeuiar weight hssthe eHeoi or 
- i c^^■'OD«=s^ioce'&!ysodenv<it1vef!bm Inomwtoincreasesrp'f^t} thsftSiQ^ 
ine poiviaciic as^id homopoisfi^ier having D-laetfc scld and/or Uacffc scid as tse-maih 
51 ! ,aoa or n !0f mors pr&ferai))y 10,000 or mare, ansS rrjctst preferably S0,000 or mora, 
o^«^oiynH!r teving D-lactic acid mdfm L-JacUc acid as the maif? mpsat unit may be 
c"- ;>cHci k- it-- -c.-tiiiV-sc .:-re- Rysithcsi^ed at the sar«e Umsj as gmS rsacjion of Sh^ 
;K-;id homopoiymer ussd is preto 
iijiose defivatjve ctwr^osUloh. in order to Improve corn- 



g the strength o? ^; 
isi is prsfsfabiv at 



i5S itig piastid^or snciijde phthalb add estefs stj;;!-i d:.-c'r<y: pi 

pinh^ate,. sltmemox^^ phihakie, 0Jhyiphthaiyiethyl qiycoiate butyiphthalyibatyJ givco 
p< vvs-j,v^:.;tT>'rtxyik-av'0^4,t.:e-ss.so^ astctf«CK}y.oy'Of-€>!to't 5 r-c * ^ ,ik>' vt!v,5ohvA>^ 

asiffcox>4!C acid esters stfch as d'bi^yiadipate,d)Qdtyiad^a^^ S Ht\ c ' ^ i/cs^ti, o!b.-ty 

azeiato, dioctyi aasiate, and tne iika; poiyhydric aicoboi iowe/- fatty acid tmien-. r.u-^f: «s ciycoriti t?!..:os:!fiJo' digiyc^'-if^ 
ia5ra,Wiate, ar>d the like; pbesphat® esters sUcb ae feiethyi phosphate, tPbiisyl ohosDhalc, tributoxyoihyi phospi^atc 
trfcrsKyi phosphate, and sho iike. 

ExampJes of reiaUveiy high-moiecuiar weight piastteiaers indude ai)»hsiSic fiofyGstscs comtjoued of givcoi and 
dibasic adds, ss^ch as poiyethyisne adipate. poiybuSyiene adipate, poiyefhyiene s-iccinate. poiybLilvisr-:- s^'<xink^. 
ar>d the iike; aiiphaiiG poiyssta-s composed of oifycafbd)iy!fc acids, sti«* as poiyla^ic acid, poiygfycoiio add, and the 
i!i<8; aispfjatk; polysstsrs composed of iactones, such poiycaprofactone,. poiypropioiactone, pofyvsferolactone sod 
tns ilks; vinyi peiymsi^ such as poiyviny^yrrotidone, aod the iike. 

lomm iXxa.TipSes 0? a pi&sAicue; having a remW6 f«r?c«i{>t>a! group inciude aromaiic epoxy cornpounds such as 
"w. >p.>. 'J--'>-» as p^anyi^'ycfdyi ether, poiygiycidviethsr of poiybydticphent^ having at ieast 

" i. . . we addition pfodiictJore)®r«pte,g!ycidyi ethers pnoduced by reaction of epichfo- 

r;->i-!ydr :n arsd b-.spn5>nci ctiripcsLincis such as bisphenoi A, tetrabrcmo talsphenoi A, bisphersoi F, bisiibenc! S, .=ind the 
!:!<c. or Kikyier:,- oxids (fof exarTipis, stnyisne oxide, propyiene oxide, bsityiatje oxide, or the lik<;) addition pi oduas of 
c-isphsnoi ccrnpounds. novolac: epoxy resins (for example, phenol novoiac epoxy resins, creso; novcjif-c eooxy resin-5 

^ ' !< 1 <. <.'">>^ i>=;<f,s ke) trisphe'^oi oieih.mp tt.q yna/i et^^of .-v.! >■ Mi r p 

i;-cydioepc:>;ycorr!yoijrrds;nc(ijde4-v-iny!cyxiiohe^^^ nOit'omorierrwn&spoxide, iin-KmL'r.e rnonoepox- 

ids, 5,4-«;pc,><>'cycioMoxyir:ie*^yiS,4-spoxycyc!ohexane csfboxyiaie, b!S-:3<4-epoxvcyo!o!-!(;xvfn~iethvi)acjip3ti? 
?-(3,4 epoxycyc!ohssyi-5,5-&pifo-3,^^epoxy)cyc!o!wxanons-fneta-d!axgne, bis^2,3-epoxycyclof>sr!tyi} ' etije;; 
2-(3>4-sjpoxycyciohexyi-5,5spifo-3,4-epoxy) cycfohexanone-iTKJtba-dioxane, 2.2-bis{4-(g 3-esjoxypropoJEV'>cyciC- 
hssyfji-ioxansioropropaae, arid She Sike. ' 
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' ;>"-l.'"r''V;T'^';'^!,'','?^ ::- s-:!-sy!!-!<5x>'?sSycis^'S esher, aj-.<i Jhs fiko. Tness pi<;5tivii:®fs can be used sir»gt¥ or m &con-i>h 
...^ u-r.n«r con.au. inorg..nic fif,c- particies arjd organic compo«ftds seawg a daiystering acscnS s doociorfeiri^ 



10041] 



c;5:-;;iO£e c;arv«;;ve cwnpositio!! of the prs$«sn- inv&rsiion can b& fofmsd into fsbsre tsy mah 
/ii-ig good !rn«d>arsicai pfopejtifjs. 



"5- ^eiw^dHtri prod ,*sct*- 



"■;:>*Uo^ O:"50*:.> or less, tns fsbsrs a 



prssfsrab^s,' 0.7 to 3,8 cN/otex. and !:\'e-''.''sb!-' -« n fi' ^' ■- --^ ■'>: 
P043J The fibssrs. compfisffig the "shsJiTnofJa^c caiiubss; ck^nJaJ^v- s 

0? me.presant Invenfion fsrefsrably have «neionqa«or« V vo ^vfv^ ' [^L ^.^.^..^r^^ ■5<.^ . .. , • , 

r 0'-Cf!^»,C ^ s 'Port- ^ o ( ^at^ - o o -5 1 " " ' ""'^""^ 

^0044} The fibe-fs ccniprKsng the thssnf:;>clai:l;c c<; ■•:J:-,r.Vi> c-^f'>oo^-ii;.N<i a* — ^ ■ ■ ■ ■ ■ . -rdr-'--' 

05 the present snvsntson preSerabSy have s'singie yaa-i i..:c o? u.6 ;c 1 m Wi;h -T^.-naj- v-- -r-' e 

ot 1 0-3 tJtex er tess, fsexsiraS ngsdity of a fter structure does no become f^xocss.v.ojy q!- 'h- i-- ' b«- « c -.^ 
be =sp»!i«d to csothfeg textiles whic^ are r^cj^lmd to have softness. The yam s.^*? >s mo! -:> c)rA;,4iv o Tjo sc'-^^x = p.- 

COO^S] Th^^ «oe=rs comprteS^g tfJamvopSasSc celiu^oss derivmive comisasftfot, accord^r-q U) Lno first embo-.ime'- 
0. .r.- p; ssfint invsnnon ^etQts^ comprfss rnuitSiSaments. !n this case, the fljamenl sii'.e is preterasiy eor..tar:i"!n tf^s 
o, !.fc«rs,. and L!% c-f !h?> t^bens is prefersfoiy 0.1 i« 2.5%, Wm^ U% of less l\mr, 2.5%. deviation tess 

fSJT tif « ■ sn<{ most preferabiy O.llo 1 .5%. 

r''!*'^ f^^^<-"i<>?-«i s.h?-,pe o? ifio ?;be:s ccjmpnsifig the thermopiastic c«!Sujoss derivative composition of (he 
' ' w f t a s^cfe^ar *!« y V iH^^e c! M 'ocdffsed cross -csctfO'-a! 

= >^'Vf- '^^a'-c, a W shspo, a S shape, a X shsjpo, a H shape, a C 
" ^ < 'oS-wsiiaoo o ^fieffko f-u»*»)s-^o''o hoftbti-Pfr^^bccatrpost© 

-u. .^ ..-uc:; as.- core-.she«;h c;ofnpos:s-i fib;>!s, eccsnfic co?j;-shcat{) cofnposite f&sfs, side-by-sids composite fibers 
•..:G;T:.f>!f!e<i ticj^Ts w-tii diiferori! or the Sk© 

for fii^ihsr^g fiiame^t^ cbi^Jj! s*lf=^ Ssk^- ^ • - composition of iho present snvenlte can be used 



c fibo-'s,. 



mm the n>emod of producing fib..-, cr^.;).. f.o i^^o-noplasJ.c ceHub^.r dciv^jive cornp-.v^hn S^.- 



present i.fi ve«t)Oii , Jhe thermoplastic csliuios;;? 
arid 1 000 see- > , When the meiS visc!>si^y 45s 200'C and 1 000 sec- ■ if 5C ? ; 
can be obtained, and distributivU-y is imptoved. msrsby seciirir.c un^foir 
havi.»9 « fs^sSt viscestty i>f Sess ihan 50 Pa-sec, sQiidificatfon 



5CGS,i;y o[ SO lo 300 .P?.;-.sec 200' O 
s; e:, ;k s;ui!"icf«:-ii nozzle DacK prf-ijs-jre 



With fr-.e cor 



»C5:;!:0n 



mm tn^ fibers nw^cjtere to efsch other iti coitvot^e. With a meJt viscosity of 300 Pa-sec or' it-r'.' ^'^S^yne^ h^^ 
good thermai fiuidisy. and thus a troubfe d«e to an abnomiar incfcasg isi pipe d^^^b^w c^r- ^^0^^ iv.,.,„.. 
viewpoim of high ffoidih,' and distnbi.1ivijy, the meit vfecosSiy at 2(J0»C and 1000 soc' is n.ore ^!<Hor^^ 
Fa-ssc, and rttost preferably 80 to 200 Pa-sec. " ' ' ' 

fOOSQI Riftbermofs, in the .y^ethod of produdiig the fibers conjpnsing the thermopiastic ceiiufose derivstive omvo- 



7 



'•!-fl\!-.l'*!!f,r<T'^!L^'l'^ .iirsd i! dr.c?-« --^ ^ f c-f3-:3?n-sin. With « rf:'j!U8risior! fnN or mors, -isn 

,s:p>!!te; ;k<ucuii6 e; a Hssar is fofm&d by thi? suss.s appi;<;c :o tns fiber tfurnig msirgpimiing. Wsth a rjis^ tenslDsi ef Afj 

fOJMj - i i, - ^ M.J, ^. u V J <umr'- s, :;'>0v ^ !>> ^^'-^si 

prese->fsi ifivsntion, iha zeilulosa (iofivative :s ceisuiof.s? i;-: vvhicii ;-:v;5: oxvi .cjrou^p,- , ;>s- siviir-d ■.v:th . 

<?s;'>' ^ftv'i^j^.r ovitrbosid'-'th -srisb.yi ^ - . . ' , ^ 

butyfejft, cstiufesa scstste phtf;a;a;-^ or th^^ : c -/-^aVr^r.^T-s^- b--"^ 

«:cids^h feclfc acid, gSycoiic acid, or hv«.-c>vc-..-yMc ..o < ■ . . - a c v-i,. c "r- sv/ ^..^-.^facton^roi't^ 
psotecionfj, v«{eroSactona, pwiioiactone, or Sse iiko, 0= i;:; tx-iyrst, c;; a rTi;xe<; a:- .^c; i^; inc;;^- .: <:U r^- 
[90S2| Th« siiJs^tuUofs degf^s of Ihe csiUitose ds>!tv:jiivV: is pfsiefa.sSy C 5 r\'-^ ."r>: ^sl-or ia ";r i- '-j^;- .-<jiv:, 
d«greaorth«!t;etoserf«rr^aiive!sprsfambVreis;K:sJ^^ ;.>r ohsX-i^^x' ■•;;<■-; i.^-^ 

Sfid tfiis siib^iMian dsgrfs s prsfsrsbSy tsSaUvesy high, for exampSo., 2.S 2 3 (oi obu-dn^nq ix-j ■. !• ■id:!-v 'riara. J^- 
the si!bslhuSic>o degree of 5hs dswfrtsvs can b^^ ' 
[09531 Th& cdiufese d«rlvativs may cof^tain a Sswwn piasticfesr used for csiiui&ss detivative&. Ho.vave-:, >,vho>i 
!k:rsv-;svvs corstsins, a. fergs amoursl pUssfici^sr, sftiokifig pcssibSy occyre due {o evaporaJicr of ms piasijcti'sr during 
'-a;* ^ ^ -^MHS " X '-oo ^"-^ y- ^ icol of sisminoss occurs <3us to bSeedout of piaaiscu-or ors thQ rUi- s. racct.' 
■ \5 .,!iy- vv-.''a i r- .-a'veii iovv-rnoieciilar woigiy. pli^siiOTer havirtg s rroieculaf weight of toss than 1000 is used! 
si^asafars, jne mxiitnt of ths pisstidzer used preferabfy 20 wt% or Ssss, 

|30S4| Exa:npiaa af rai^r^ivaiy Sosv-rj^oiscLiiss- weigiTi pi£t^ci?er« rnsd &s the piastscixer inciuds phmaiSc acid sstere 
' ' ^ - * >^f5t^aidte dfocty t>!l{^^*ise,dnet^oxye^^y pmhaSalo snu'oii^^ 

*^ * ' * ^ « onrsaie poiyv8i<>rtcarboxv'icac'd esters such sstettson- 

' -J; ^ ' ' ' ^ ^ ^ ' " 5 ■'e a -^hai . no v^?.!*-' ciiffcoxyhc *ior« sstsss sisch as, dibuty! 8dfp£--e. 

- ; " ' ^ ^ " s - < Af^ QH^X' <vv ats c o.V -i-o < te H<octy' g«»tare, a«id lie like; poiy- 

riyo; ic ssiconc; !.'.-v>.'0- !af ;y .:. -r :- ^s. ;,-iyconr; triace?£}«:. digiycerin Seirsaoo-ato and Ihs i^k©, phosphsse esters; 
SUCS) 3S t'ietny: pr-osp-xjU:. tnou-yi pfejapaau-; ^fibutoxya?!;/; phos.phata, jncrasyi phospnate. snd n-e Wks 
gassi f^xaPfipie. Of ^^is^iiveiy hign-n^olscuiar weigW p^..iia,ers snciu^se aiiphs.ifc poiysstm composed ot aivcalsad 
dtes>c acjds, siscn m poiyeihylene adspate, poiybutyisr.e adipate, pofyelhyteoe succinate, poiyhutvis^ne sJccins^p^ 

aSipMiiiic poiye-sters^ TOas.,-^ r !..,h.-a.-. ,.o!y.:.w:>ro:-K.iDf.o paiypropioSaciofio. poiyvaieroSaolons-. a.nd 

t:i& vka, visryi polymers s«ch .sta f.-.>Vv ;iy;i, v !a : sr<;; ;ha hKo 

MSe: X •^r^tew , M c ^ ..t, ^ . . J - S ^oa^pcufids s<jcr. 8s 

nior^otur.cEsonQi epoxy Gorrspounds such as phenyS siyci<iyi ethcs;, pciygfycidyi cjh-rs of poiyhydfkr phanoi havlriQ st 
teasS ofia sromatto nng ar Sa aikyier^s OKSd® sdditfon product lo? exarripie. giycioVS eJher.? pj^ciuced by raa.^fion cf 
epichtomJ^ydrio smti phispr.sjntsi cor;^po»nd« sish as bisphenol A, icsSrabrcimo Pisphar;o! A DisDhoao^ r-- i.>jr,phanpi S 
srvd Ihs llk^, or a%fen« oside {?aa sxampla, etbySens oxide, propyie?!© axide. bistyiena oxida or thc' ad-iit a^^ 
products of Pisphe^oS compounds: novoiac epoxy restf)B.{for exampie, pheooi novoiac Qoo^y rassns cro'^oi novo!=^.c 
zvoy.v rssms bror. a«t6d phsrsoi novoiac spoxy resins, aod the itke}; tmpheno! metharso irfqivaiciv: eth&r, ^jy.; Ka 
txa-rnpifis of aiic-yrJic epcxy cofrspounds if^diJde 4-vir^yicydohex<5n« monoepoxid.:^. norban^one- !rirs^\osr>w\Qv 

^ryyn aaipate, 2-(3.4-spoxyc¥cio!ia>tvi-5.6-spiro-3,4-epoxy) cycfohexanooe-fTseta-dioxane, bis (2.3-Gpoxycyciooenryr; 
etner. i.3„4-epo>!VPyciahe<y! p, S spiro-3,4--epoxy) (afdohsxaoone-meUia-dioxarje, £^-bis[4"{2,3-epoxypropoxy)ey- 

ciohexyl) hexas'lLsoropropaae. and xne like. 

[0057] ExsrnpiGs ot aiipiiatic epoxy compeimds fnciude epoxidared soybean fat and oil corjpounds such as epoxi- 
6iT.eo soybean oiS, «poxirf^zs5d iinseed oii, arsd the iike: epoxjdi2ed fatty acid esters sucfj as epoxidizsd bwlyi stsprate 
ars(5 itis Otrjer sxampiss-; ifslude 1 .4 -Putaf5edioi digiycidyi ether, 1,S-hsxane dsoi diglycidyi ether, ethviene siyc-oi 
Gsgivcidyi i-ier, etfryij;;,^ gsyoGl .rnorwgfycidyi ether, propyisne gfyoo! digiycidyi ether, propyteoe giyco! tnonogiycidy! 
etMsr, po!¥s^i>yien& giycoS dkjiycidyi etner propyiene giyco! dig!y<;}.dyi ether, neoper^t^i cjiycoi digiyctdyf ethe.'-, neopentyi 
■p:ycoi raonaciiyciayi fltri^a <;i;yc{>rci digiy^^i^iy! ^^(^r, giyceioS tf kji>'c.i(i\'! ether, irin-;et!.y!a!i:>iODane diaiycidyS ether. trimsJh- 
yioipropane monagiyadvl c-thsr. ^nmethyioipropane trigiycidyi etnsr. diglycaroi tsiCifycidyi ether' soitjitoi JetragVcfdyi 
arhar, aiiyj giyaoyi «th-:5f, £ -ejhyibexyi giyddyi ether and the iike. These p!astlcfe=-jrs <afj be used sioqiy or in a ecmbi- 
natioe of these piasticix«s.!-s. 

I0Q581 in the method o? producing the fibers comprisirsg She thetmopiastic c-eiiutese derivative composition ot the 
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[0039] 1=^ :f=0 rr«5;hCd of p.^C.,:.=.o^ . . . nr.,,,c, U^c.fr^ODJa.J 

a maSsciiisr wafgi^i o? 3S0 to 20,000. ' — v., y..,y 

A dc=scriptsori :^mv bo maci« of m«it spinning of the G&il'jios;. •Jc-nvauv.^ c.vn-; t.. , v 

fjrc«uc=r^g :ru-; f.;.ers c^ornp rising 5hf n=-sRricpfestfe oMbs d^sfivatfve ca'r>pos!Jiof5 of the pre^sesst ,'nve->Uofi w^U Ve^e- 
''^'T^'' ■ ^^^'^^ ^« sppropnatefj' ssJected frofn tfjo rafijjs of ISO to £40'C With ? 

:rri: ±r:" ^^^^^ 

iS^S^Kfrk^ '"""'^ prsfe«sfoiy £00 to 220*C. The m^img temperature ™s ihMs=-r^ps«sK:re of 

r'lt ' \, . .1. ' J;" . 1' '' I'"'" ■ "^'^ ''^'^ numb&r of hoiss s^say bss sqsjsi to si dcssimcf 

i^-r-^'>^!'^ '•■'4' "^1^^^ ■ ' '''' ' ' ' ' ■ ■ '-^ f-'^' '"^f'"' S'^ws.- 'S'i afor;orr!>;5! increase 

^ ^ i.-^ ^.o.- ... c.:n>n..^.c,. t^,«,p,.,.p,,.fcan 

preseri; inventfCfi, -he fiiamsnts cfbtslnsd bv frni.nninf r^--c=<^ ,■.■■.•,■,,.•.>';.-- ..< -.. • ■< .' ■ ■' - ' , 
ofisng agsni or w&x& s\ s dlstarwe f - ~ ; , - / . / L 

'"e js:>*j's, whch have cf^viojsiy bcun i ^ i< ; 

tones applied Jo s sing 
smtj yarn fjmakage, 1 

tippSysrsg ms oHSffg ^ ^ 

8 agem gyids (3b> fTJssjf be used, 



b!Sfry.1hfer0fors, whenths airmsistancs app;:^=s ioa si^^s yam is incre%sori. s^pin^ing tf>f'.=iio^ri'; '^iqnifk-n^y r-reg^i 
10 ?>nalfy c«uso 8 smc?te yam fiow mtj ysrn broatege. ^^..^refofe, mo sJs,^: convers.nq tr.^ rr-utofiiar^'^P-jts is's 
<fr^.-ofV5!^t £iic-p AS Th« nicihcd Of stippSying ms oliing ageftt orwater forconvsr^irvg fiiameV.is. a mt-ihcc cf cor.r.-t wirh 

f&uSo] ^cnv«>gsnce- nc5e«s fo b« cmi^ out at « posftion after sofidificaton of she fiSarnents spun out !r< ^ r^el* s'sie 
« ^ f^ ^ . , V ^f^s s , ^ li^r . &! . ciisfs>nce of 0 5 r or mo-e from Iho bottoni of the in order to props'^/ 

r' f ' ''"^ <-»"^'^^5^cnc« posftfo?^ needs to be ata cSstance of at mosf S m or fess from tfie borto,-^ of she 

a a«Ui.-^ce of ov«r 5 ni ;=o;ti *hs? no^^.ie, spinning tension is significafifiy i.Tcr&asesitofresqwenfiv csijss yarn 
SS" ■ ^ " ■ "'f ^^^"^^ --^ rr.?%>;,3b.y Q.8 io 3 sti. frsore prefefabfy 1 toS m, framttssfootiom cfiM no/zie 

' i, ^ «^^^'^'^*«'^ ts^^'somirgratpcarbedaieTrniftedby asodetreiiar(5j 

^ fotatiofsal speertc.ftfK:godet roSEer ispr«fe«ibfy±O.S%orSess, 
^■"/.^i^r'f! '1^'* ''''^ '''' " ''"'"'^^ spi.'ining sysisr;. i« which the spSrsnios rate varisjsi 

t?.j goDQ n mteprop..n*e3, tho spinning tension i;; pfc-ferasiy C 2 loS, Omf^-dtD.. The spir nico ■.-for.'^hi/^vioa 
rsu; ; : .-..Y ye appropnaffiiy osiermlncd in !hi> r&ngv at SCO £o 20ao rn'-rt^in, 

br«a«5Se frequer>Eiy .^„^.y occur, vVltr. . sp.^ni.g draft of 3G or r.o,^.. tne ..od.cnvUy :.'T.proved b.t ^^rt^^ 
ss rT5Cf* pre=erately SO or rnci-r^:-, and n.ost prefersibly 100 c<: rnc e-. W.tr s= j.Dinn;nq araft of 30f) or tess= H,,. VJ,,,;;;: 
mt excessively mct^a^m, an^ thus ysrs-i mshing propenl-is «r«. qood j-.,nn-K< dfr^f; !^..^^^"r^'-.T" 

« a value o&fained bv dMdinq 



« «^v.«»*!vy:y =!ii:r«rfs«ci, ar?a inus me yam mshing propefili-s «r«; good Ti-i« 
ejabiySSO orfess, «nd most prefsrabfy 200 orSess. Herein, mespinntng drsft is definsd ss^ 
she lirjear spsetS {(itnfsec) of m& fibers discharged frorrj the Roxzie hoies by the xnkii-up s^e<^a ■'■tev'-lk.) 
[00S6J Tf^e nbsfs taken up from ti^e godet mlSerare stretched between tf,e godef, ^oliur and a ne:<! Jofser f^^ 
'^.^^Z^ZiT''''-''- « Nefso. system u..ng . .opa^^t. ^ct^l^g w«f, 
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-'i s^t^ K ft UH i-f> libQ-'^ %<xt. - i -jrt *h© ^fack-aqc & pre*s a>3iv 0 1 o ^ S ^ mo o - rrfc b v t'^ i c 
rf!OS5p!ef8rao!y0.ilo1.S%. " 

> -i d "-'^rc >ift c , »S<? 0 o i> <^ fS©>!. 
^WO' '"-i^ mrft o-S Q ciiy {inter's cor>'isi<.mt, *hG t»^f*mK»o', -e' ^ 

"c»v s V k- ^vr '-•v.w,- sx<3^ o < iic p'Ov.ucton tnethod can pocjct crcJa t i { 

..w.a.,. «,\> -ri^difieofcTOi^-ssd^cin yarris such as musti-kiSf sectfofiyams sych fes -Ss'r!-' sc'-r ^- v ^ 

i N" . * . by = V -so v ep h iv -nocisf ed s«!ofi ho!os Is nisr> ro&^ib^ \t t v"* co - - 

' " " ^ ^ «rc?3 ■< c com sho co'^posi p « e sfos" Js, c -^^^^^ , ; . . 

-p,^!'!. ' ^ ^"'■"•'^ • '"^ '■^^'^ 5"h8refGrs, the sfiape of she resuitsnt fibers: is mt jlfn"fted, 

^^^^ ■ " ; ^ V i \ > ^ ^ - - , stKi^ceiiiiiose dstlvative compositton accorc^ng to &mihor snDQctfrsens 
' ^ [ ^ - ^ ^ - 'W<-?m of a c&miom mixed ester and 1 to 3C% by wsigW of s plastici?,5r 

'* ' i i x-. ^ ^ si -^-^ i <. c se^iso iMth dt ieast iwct 

* t < ^ < o > f c Jose ?cs*rG otdv'f* 

' ' ^''^ '''S i't.-'!^ iJ^et" c? i:<r .'-^ <.C'Uo««? 

ons^£^coSiu^c>ss&u^>'■a^<5,s;^•.■-.o!i■,!;.■;^<;■... - - >i t c t-c'-y-t;.- ' ' 

iS P!=ss,k:!?so by us- rxj cn y an sn&m&i p=-i&i)cs£er, st is t)ocoss=^ry- to add sicar 50;4> by w&q--,: o; ios^ mci«c;ui<r w<->q»l 
pSastiGi>^sr In ihis cssa. Jho probtem t>f svaporatson of the piastfcfeer afstS defocss in yam making occur. With csfiyioss 
ac^j^ste prop,v;nsts, ths necessary 0rnomi of the pSasticteer is 1 to 30% by weight, th6f«by ca«sin9 !sss evaporation 
•:3f ths pfiistsGf^or and good yarn makSng proporties, 

[GOjSj When s IODg«r funo&snal group than g propksnvi grtotjp is mtro<itic«d, hydrophobioity is ssgnificsntiy Tcrt^r.Bod 
find oiodogradabimy ftjfth&r detesriorates although thsth«rwiai fioidity is »T»pwved. Aiso. th& procJuctiofi cosi is T0!0.',-5ori 
snd rsactivtsy o? an sstef reacfcr^ dststiorcites, thereby eausirig difffcultisg in obtainir^g s ceSitjiosse fatty sets '^h^ri 
mifiT hsving a dsssr&ci substfjytion dsgsso. Therefore, ceiiijfes&acstafs propionate h mos; pr^forsbift as ths; c:?>iiiibs.c 

[00781 A Kr-own meihod cf p- oaucing th« c^Sulose mixed ester composes estriiysng ceiiuiose wuh two fany acid 
;:r:r^yd^ idi:s U:- f orrn a csikiioss; tdesier, arici ns-n hydroiyzingthe celiuiose triester to obtain a predetetmined substiiiitiofj 
■ ^^^^'^^^ "^''^^^ P'"«s«rtJ inventbrj may be obtained by this method or aoother knowivmetftod. 

COCT/j i josai suD5,;iU:Sicn -isgree o? the ceiSuioss mix^d ester is prsfsrabiy 0.5 to 2.9 per giucose mH. The sub- 
^.uriiiion ds?gr8e of tho ii:.iicss rr;,xsci esJor is preferabiy relaltvsSy iow. for exsmpfs. 0,& to 2,2, for obtaining good 
DiOGos^ac-ibijity, a=vj ;he i5!.;Ds;«ul<or. dojjrsy ss preforj&iy reSaffveiy higr, for exampie, 2.g to 2.8. for obtaining §ood 
.:usu,;v i n«.Tt-fo;e, To ^.K-MM.Ac^r, dacjfco car^ be apisropfiatsiy deteroiined accorcSng to purposes. The stJbstitulson 
cisyrs;-y o; two^est&f groiipsj or fnors :5. not iimited, and the cefiuiose roixed aster with any desired substitutior^ degree 
can be i;^.»x; Ths mean ziogrsQ of poiymori^ation of the oeiisjiose mixed esJe; is prefombiy SO or more, more preferabiy 
1 00 or .^ofs, and ^r;.:^s5 protefBbiy 1 50 or more. Witt? & degree of poiymsfization ot (ess than 50, mecha-'Sics! pr?^sftteg 
n say •fetsnorale to fsisl to ootafn desired fiber properties in sotTie casss. 

[0078] The coritsjnl of the piastioi?er in the ^an-nopiastic csiiuiose derivative composition of the present invsmio.'j is 
prsfefsbiy 1 to 30% by weight. With s content cf i% by weight or more, therrr^opiasticity is .high, and spirsabiflty in nieit 
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' " ^ V ^>*K U f<i }v;iwXJ < O «o Of aC^C 

S;>Yi;c., 0: >.;y p><:.s^: ;:,.'i.- .,^^Ji:«^i^^id. "i"hs rncjiecuiar weigf;; of ;rie piastid/x-r is rr^ore pfjif^^rftbiv S-'fO 

50 tO,QOOv arid mosn orefcrabiy 700 10 5,000 r ■ -j- • 

[OOSSl Trie- thQrtrsopia&5ic ceJJijioso jJenvatfyacorTiposltion of mepr&ssnJ ijivenfioJi ^!"u^ ^-^ f^-;f,;i v;,-5o:.3:iv -on ^c r^---: ' 
10&0 sttc-' of SO w 30Q Pfi-sec With a nrt>ii viscsjsily ^ SQO*G and 1000 sqc^ ai su :io^ '■•'< n-o".-' ^Vi'^i^.t j"'- " 

i= s:i.!;i;c.ioni ro.-;.?;^ sack pr&ssufQcan cbSain«^S, snd ihus {iistributivjty is improved to cauiso ih?.- ..javr.j^tBji-s oi s<^-ci -r^-;- 
i > i. ^- ,\^!-.. '^n -jw other hafrci. wher, th«- msit viscosity is 300 »S'Se<s orWss, th&sjn,-: f'.,^r~ii.-t;''iiav£> <.-x^o Ir-..!-' 
' ' '''••'■> achieves ;oobyrif»ers>\avmgex^^^ or fsis. r. 

. ' '»«*-s^*««i'i»'^>f!ressum. From the viewpoint cf good fiuid^^^^ 

JL' ' , ' " 1: '"'^ ' ' ■ ■ ?*s-sfa, ana more pr«f«r8Uy eo io 2m Pa-ssc, 

i C-Os ^> i . {.r,- , o; c^i -sslfdzsr used for the fibsre comprfeing the th$f,7!sp!ssiic ctiWukim dsfiystive torricosilion 

^ ' " * ^ *v' " " a * ct ^ rrse Mo ^ c tse hK< 
^ "-'^^"^ " -^'^ ' ^ . >r<i.c> vi^o'-.^r - o.<xSvi.oS)ficat8 Qioctii 
^'"'^ - ^" ' - "o- -^uv^f u..- . . >^ — :i■!m8ra^e,gSvccr^f^'f<- 
,^ " ^ "1 ^ ! ^ uir-'-ats qV<e!f,d!AC 
" ""^ '^^ ■^'^ ^ < J -^J - i <t'*-|y ac!C! p&tc ^ DO V 

r; : --^^ c,^»,„,c 

aiipl-ieSG posye^iofs oomposeci Of lactones, such as polycaproiactone. Bo^jprapio^actone' Doiyvaie^oiactone «Ki She 
lise; vinys paiyro&m such s& poiyvinyipyrroitdof^e, and ths ^^ ,x .nc-^ i tiJjiyoi^iy^p-i'e'giycV! 
C0083I Prsfes-fsd sxampfes of the pjas$tol?:ef incfetls po-. .: -j r.^v:: .c :< weiv-^: \<ys''t-Q^ '^io-m- v"c-<.-t-t o-' 
1.-000 10 zo,GOO,. poiyefhyserss siyc»i having a ^vsSght average sTicio^iiiaf weigr.t of 3£0 so~2o.ooo. giyc^'i^ r<a-va^i'y&s 
esscn hsr^inga fjxstecuiar wsig^sSof 3S0 So 1 ,(508< gr.d Ssks.T^^ssapiasSidxers car) bo sjsixi ;<inqiy or':-, ."o-r^'jir^t-^n 
10eS4| The fibefs conriprislng tfse thfifmop^sstfc csfcSose tterivative compositiof^ accotdiciq to 6riotrK« ^-^^o^r'^ 
of ihe px^ssnt invention pwt^mbfy hays a strefsgfti^ of 0.6 4.0 cN/dtex. With a ^^n<ith o/o.S <^N/rft.3x or rncre, tiK^ 
p-,ss{=::5?- propsrtias h;cr:«r processifsg steps Sijch as vi&&v\ng and kFsJaingare Jniprcved. and a final product aiso 
n'is Si.!fK:sn; strensjfi-i. i; ?.c!uaiiy diiSicuft So cbtsia Sbsrs haviftg a hish sirength of over- 4 0 oNi-citex. VVheo a draft ?s 
-r e\ c -i :-ic'oas,'^9 s^tfc'?g!h, or sfJOiccLJ^ronsntatton ^sfopcodiy smprovod by a atrojch^nq ooora;;on rosiifesa! ofon- 
3a;^5r r^^.sy c;.^co:7>s o:<c(;ssiyoiy Sow, Frofrs the viewpoisit of good stfsn0tti.-stre?igth is more preferably 0,7 to 3.S cW 
mm, artti fns.*;;? pia-'ocabSy .0 so 3.5 cN./titex. 

{QGBS} ; iibofs cwnprising ihs tji^-rrpc.pia.'sfic ce-liiikjse derivsJJvs cott^possUon of m& present iwention preferabiy 
oav!? ar; oior-.-^a^ion of ? to 50-;, Wrti; ;jr .-angaibr! of 2% or mm&, yam tsrsakags iess occum in {ligh&r processing 
sia^,s ^...c; as vvsavi.'^o arid knft'jnp With si.-i siongatien of £0% or iess, the fibers ara M deformsd by iow sttsss and 
.n;;s dyi.>ing dGT«:ct ci.xiijrs ;r: a f^r^aJ prodiicS due to sinkmatlcs produced inweaving. The elongation is nwepraferaisiy 
»l0 4h%,, aridnTOStprsfsrsibly iCUo-iO^io ■ ' 
.Ct86] -.^ , , . s ^ i , tj iontiepe-^er rve >ti x p eferai^h,- hsvci asingisyamsizeof 0.6 

:0 ■ jv., -3:0^ V.v.a 3 s r.gro y«:n f :,Kr o; 0 3 d;ex orr^me. the fibsfii cas? i>o obtainad wrtii good yarn rrsaking propertsss 
« c;irs^:it STisit srr.iifj^ng mothod io produce h^gh-quaiiiy fibers Wltb a ungie yarn S!^«j of 100 dtex or -j'ss. fisxurai 
!k-;-.-juy i;^ r fsDo: t;-uK.t;jfe doss ac; beoc^-r-.e e>ccs5;ivo!y high, and thus She fibers can be applied lo cictfjina -exfiios 
*^iicn arej-equired io f^ava soffnes,;:.. Tr-- yarp s is rno;« preferatjiy 0.7 Io50 -dtex, and r^x;^;? preierabfy 1 .0 to 25 ciiex. 
[OOSTj ^ s rie cross -f,eci:c>na: snaps oi The fiD«rs comprisirsg She themTOp!ar>tic ceiiiitose derivative cornpos.iiior; o! ihc 
presenf tnviynsion r;o; hfnissd. and the shape may be a substa-nSranv cir-ci;;ar s.hase, or a modified cro'-<-i-..K-iio"na; 
shsps sijch as a nuJiti ic-ave shape, a fiat shape, an elliptic shape, a W r.hapa, a S. s.^ap?:, a X snaDe, a h ahape a c 
shape, acs-osseo s-ire^x;, a doubie-crossed shape, ahoiicwshape, or the like. Rinhermore, jfts fibers may be oofr!,posiis.< 
Sibers suok as a core -shea-h composite, accentric cofs-sijeaih composiSe, side. by-side composits. or combined fiba-^ 
With {Jiff 53!f0nt sixas. or m& iiks. 
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pGviJvSs serving a«; a -ii-i'i-su 
«f5ch or charjicts.'ii^tics a^is; 



ss-n-io ;^;;c;ni. f.-.r- a;i-:bfsc;«ri;ii agent: 'A'^'i the liKs acijordfrsg ic dsmarsd. 
dos-c!-t^oci in fiJrthsK- deinsi! below With mfercsnce to sxanipbs. h Ihsss «)!«mpies, 
ci by the i'otewing method. 



1 , P,Bt& of hosting foss 

r00$2] A s«:rr!iM<? was hsat«d from room tfjmperatura to a{ a h&mf^g rats of 1 0^C/min if? s nitros^f'n j^tfr^o'^-pKoi^' 
by iG-DTA^OOQS prodtssed by MacSdenco Co,, a chang© in w«igK5 ot W mg oi sampfe fjt ;>o^>^C v.a<; 
fneas'jrsd 8s 8 rats ef hsatfeg Soss, ' 

^^^?^L 7''^ v-;«s:6sity of 20 g of s saftspls, which had been put imo ar> sbso^ute dry condition by vacu^rr, d^^^^f ..5 
a- c.O'L- sof -^A hoa^, was measured by usmg a capiiiary rheomstsr, Capijograph procjijced by Tovo ^^>a;ki O l^d" 
uncSiSf the conaitions indtiding a tsfr^peralure of 20Q''C and a die dimsrssior} o? t mm Sft diamstor by 1 0 mm in i«r.qth' 
and a rejatsonaS ascpressson indlcalir^g a telatjon ai the dsperides^cjf of melt viscosrSy on shear rate was obfciinad Th(^ 
n^ait vfscos!^/ a shear rats e? 1000 sec^^ was caScuM as ths mek vtesty (Pa-sec) of a con^osiSon fmrn \h(> 



g 0; g -,55.; sa^ppio w?-.;.-;. r:.:;{; tx^en £k;: into an aDsoiuts dry condition by vacuum dryiajj at 60"C for 24 
-^^i's v's '-.s -c-4i,.':>o <■<^s- , f - ^ . >5 00 i-i Q^m is- bv uj- np .1.5p sr^^ ^>'os. ceo fgyo SeK< Co 

ur,ogr t?^s cor sstsaris ;n.r-^;du-!9 a -t^ri-craUjr.-s or ;;00 -C, g roiisr speod of 100 rrj/min . a fSiscfsarqe rata ol S,56 cmS/ 
rr>in =ifKs s 0 <;!n^?n?>cn >>f 1 trvr- m d;5mstcf by 10 nvn in iength. Tfte srisasured tsnsioa was ooosidersd mes5 

4.:;St!-ensth and sioagatioo 

taOSSJ A tensik- test w?;;; carreci out by lissr^g Tensiiom UCT-100 t-c-! . i<j e < O ^ i i » 

condiUons iociualrig a ss-T;pi« ienvjth of 20 cm., aod a tettsiie rate of ?0 m,H -hp -3 mo.u' -c stre!=.t . , j s s o-qt^ 
cm» tsbars wirh 5hs mssimum foad appf ied. An siongatiors at the ttma at itr^sk&ge ¥*fas oonsictafod as an e onaatfo'- 



0JOS6I MessuremerS was parton-ned by using Uster Tester 4-CX prodncsd by ZeSiwopo-- Us-i-f Co td i- v-s'>> 
foed f)f 25 m/min for 1 mmuts. Tiia measured vatas wss t»nsfdared as U%' 

S. Yam :Tsai<ing property 

[0097] ?,*5:h s.pinnsnq>v:is; oafrisc! our m a spsjif«ng rateof iOOOm/mit? to evaluate tf:g yam makitig propetfy. A sampfe 
proouoi T'.o y 5;!-f! br<sakagsj per i<g was avaiuatod &s ©, a sampis producing 1 to 3 times of yam breakage was e^^aiuatsd 
^ ' a irnpss proaucirss 4 times or more of yam broakage was evaiuated as A, and a sampJe fneapabfa of maidna a 
yam was swateted as X. 

7. Isxiurs 

[S098J A 2?~gsuQ^ circular krtiJ was formed by using »e tesuttani fibers, and its texture was ovaiualed by a se.psor>' 
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I: 

«J f corn 



An excess of iprorSuced fay Wsko Pure Chsmioai Snciustries, was sdcJeti toa&Mc^ and c!i»..-^ 



^^^^•r^^i^i'^'^'SZ.'T^^'l --'ifi'tion fcy vsicuum dtyit^g st SOX for £4 hoyrs, arid 400 parts by 

^ ' ^ ' ' ' ' 'i'i 5!^'^ <5' '"sbsc I dry oondlSofi by srscmim;n'^^^^^^ 

^ c- ^ ' . je vvab "dcLd as & nng-opsrii.-xs 

pr^c;p.m... i no. pr^dpixa,^ ^a. ..c^eoa... and dned. and th, w.i;;^. erf w.. rn..^:.,:; i^:.: ! ■5^: 

poly-R-isr siias f-sfsrred -o ss "PI " 

TJiis rats o? as^ imrm&s in wcipfu ( aran ;-5i;o) io ma weigh; itsp - o^iui--- r 1--= w - q*-- " ■ >■ 

resista^cowassuffsjiem^sxceasRLThemsnvisc^^ r, , . j , Tpxt-xo". * 

Ths rneit rers'fors wes 12 mN, . . > ■ •■ ■ t,A,,...„,.^ y,,,,,, ,„,iu,,,y 

CG-503] AtUir ps\ym&f PI was puj into m absosiue dry condition, by dry-r;g at &0-C for -.>a ho ^- --iv-t' 

erf :^£frc. J sp^n o«- from & no^^ie having 24 hoies of 0.23 mm in dsamster and 0 GO fnr,^ '.n ^^ZZ T,'- J'*"'.\"'^r 
rals of 6 S ^'mm. As a rsstiii, srr,oK>r,g of th^ spun fiiam«^.ts was not observs^. and 3 discr^rg^- ^-iiv^n^ ■ ; 

" ''"^'^■''""'-^"^^'^^^yS'^^^'^'^yw^o^JofJ'S'C.andconvorgedwSthanof^^^^ 
' ^ ^ -^o - by =^ Urn 9od«: t oiter rotafeng at SOO nVmin and 1 008 m/fnm in &>oamp\ss 1 and 2 

i rJnSolS^ .-oS y 2^ ^''"''^ ''^'''''^ '^"^^ ^""^"^ "''^^^ "^'^^ ""^^'"S P«>P«rt!es i« meis spinning 

^\ ' ^ ^ ,.v^ -^-^iiov: -"reffbsrsafsohadastengthofO.Sial.l 

^ " T <^ ^ * c M'e-igtN and ©iongaton nsc<sssa<y ts pa s thra 

f > --iri 'r"^' "'f ■" ''"^'^'^ ' c.J:£.=i>r^o« iicie?.? wero Knits-sd by a cySridffcs! kniSsng maohins {c^'firtdrfcaf kn(t»f)g machine 

L^;;:.i^':L ".T'.^t!! '''^ ■ ^' S^*"^^'-* ^^^^^ » T^e tnus-obtamed kniaed. 

>av..!iO fj^o goc".i ?,n:d!f!s propemes. atKs a,s50!{ a?^d diy taxlure, 

101051 labia 1 shows U% of iho obtaiRsd fibers. The libera i>8d SKceiient stes yniformity. 



[OIOSJ same procedure as Exsmple i was repeaceci cxi^.i;.; ihat Ih? of t,n o-ts^n-fUe --^^dPr r- ■ 
^ '"^^ ^'""^ ^veight of c-o.p, . po^vn.. Thi. oot«l ' 

1(51071 The rats i>f an increase sn weigh; (gran r«fc} ct so •.-n.^- P2 refative t;:- ihe we^oht o; '^^hZ.< 
jacetete^.^s 310%. As a r^m of mess.r...«nt or . r.t. : ■ .....g ,:oss of poiy,-^.r F2 L rafe of ^ 
S,^-^, snd .nus pos>^.er P£ had sulficssmiy excoitefS hea? resistance. Tf^e .r^efs vsscos^jy was 7t~ Pa.^^c 
po.'ymsr Pi «xfifcted good fiyiditi'. The rneif te=.sbo was S mf^S. ' 
C01083 TbsH: men spinning was portormsd af a spooning rate of SOC wmm by fha sama rneitod as Esarnpie 1 
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OS , t 'qt ^^t^c t .1 va» a £ > <>< ibic Snce *h«* n i rg rate wa^ i srg,* va--!^ ' > ^ v m > ^ 

w«t yswn massRcj prcjpsftiss arfe cfdod as a whote: 



f0i'5 T;r 



1' vs J^wftfiffobUnedtib-s The fibers ^ad pk^c'-*- s/s „'},fc}muv 
Tabisi 
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s'fiC-lied by 



VSQ parts by wsiqhl csf cgJiuiosfi ;=tcf>^^^^^ .s . , , , . 

,.-..-ts. tjy As,g!,. iji !.AL-sS!Gte{pf;>ci>jc-{;d by Puisc Co.. Lid.) -A'•^^■^ dh< >v<-.-.- \. . f.. ... f= , 

iJiiroth coridsnsor. in which sn atrtjosphers was fon-r^sd Th<- ^ ■ <' - ' " '.'rn.-."";j!t ' '"'"'^ 
f an-i s{ -rs*. o fiu r-^u?-^ tc ti,ssoivc a systo- ^ contains " . .s -s , ' 

ivss {id«3$d «s a ■if-i^- spsj^sfiSfJOiymeri^^tiof^ esisiysi, ar.titi-io rfiSiiliriM; xk.k ■.vI^^•t^^^^x^iy3^■ - i^^ 
';o^r,p;cr><,.-^ 0^ rcac;:->;; ifesk was takers otiJ of th» oiS fcstft and cooisti, jina'^csao,-)?- wt=rr^o-'<t^ 
v-\r;v o;s,so!vD I?-; sy;;tens, in jhis exafr^le, it wss foisncl that no insolutJte soiio" was. ci:5;;«-rved f-'ii'i'ihi.. .■e-' - 

^ '^"^'^^ ^ '^^^^ ^'''^ ^0' ro«mng scte chtjm or {xsiys^.cf »4 vsos ; , r 
'I'lir'^r ^f~'''," -^^^^ iriosase in weigh? {graft ratei'soti-^o w&ish; of ihs.- !oi^s«>;i 

^ ^ ■ •■■-'")■■ ' itsiisior; W5s$; low S f«N. 



fifici 0.8 

th«fi?« godet rosier, Th* jfiSm makSj^p pro^.c.-jps. ^r.m soio^Jng xve>e -^o-h-^ " 

ansio.^^95U?Dno?g2.1%,ThefSftjrv,t>'€^rc> , ^i . V ' ^ x ^ - ^ , ^ / 

stops, Th« obsainsd fibers wer^^ l > . . . d x i \ ..J; ' Vi . , , : ^ '''^^ ^ ' ' 

...usng p>ap«rt^s, m<i a ss^mrs wSth soms feel of sl^lness becaiise of the ir.fii;enos of side chains. 
|01S1| The rr;o:.^- rs:;o of'D fecti 



c procsdum 8s Emr^e t was r-^ated except that the amount of the D,l-lacii<^e ioa -i.xH 
^< ^r^o^^r' .^f t^^e Midv ioadj^d was ISO parJa by *aigf,t. reiatjvs to ico p-.fn by'w.> oni 
....^ DOivjr.sf. I ?is resi-itam polj/mftr was mtmad 10 as "P6". Poiymer PS was soiutoie in acetone, 
=ic!0 to Lsas;tic acjd yssd for formirts slcte chairss of poiymer R6 was 20:80, snd a 
Oi^ curve. } he rate of an increase !n weight (graft me) rsiativ^ to tne w^ght of 

, , . , ^^^^^s^femont of a rate of heating loss of poS^^^^^^^ 

.-^siv--- ^^^^'IV L!; r.-" ^ ".f ^ 'i!'"^^ fesisu^noe was; syfficier.fiy good. Tf?s n^eitviscosiiy wi8« 120 Ps-sec. aodthus 
[Qt 221" ' o . J'''" JensiCT was «s tow as. 10 roN. 

' ' ^ ''t'^' T*" ' " ti" "•^-st^jienK'f^'-j ^Txamoie 5 except that 

^> ' " ^ , , r ' \ ' , " " '^^ tf,^. f.pjr) fffaments wss noi 

.uu. . ..s.-^Sth Of 1 .Sc^/otox, and an eio»9«3jt*« of S3,g%. Tliaobtaio^ fibers wre kf^ittsd by a cyiiridrii^ icn^tti„« 
n^ach,,.^ fo forn, a Kr.^ed f^rtc. The mys-obfained kt^itted fabric had a soft and dry toxt.^e ^ 

mm Th« sarnspmoedore as; fXxampie 1 wss repealed excopf that She amoani of ;he ID-iactide ioM D"r>-^ 
by and t.. arnount Of tho Mac.d. leaded was 70 par. by wa.^^^^ 
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^ f ^^ 'K !«> ^ > ^ -v. K ' My t-^^^* ^* 

^ O!'V--<~0 itv. -.^ - StC -vfv.!'- s 

(jciyfnfer F6 exh:b;isK! goo-S :iuid!tv. The rnejl Serssisfs was as iow as 7 j-nhi- 

1' St xf«5(Vf> 8, \ Wife sj&cc* d-'o tsv' Cfcd-«sf.>» «y >'!>rf^ ■"J.-' vm t> V vK--<v. ^ •< 

ysm fiow wa« i« svmnge psrmiteiag^'arr, msKsng, 

10127] The tsnis -obtainod fsbefs han a sir?§!e yarrv size of S.O dtitx, TKe fibers afec had a str sf!«sh or o & cN.'d;ov i^nd 
au C'iQti^iiikir: «f 12,3%, "mo obiained fibsfs wore kriitted by a cyiiridtScal knitting machine to fom^ a kn^iiod t.;b( l i-.j: 
lh«!^obta(ns<3 krsitted fabrk: had a s<3ft and dr^ 

Exafj-sples S 



C012S^ Th« sijnr^is preofidiim Exsmpis 1 was f&peatad excspt i^.at csiiuioss- aceSase havtog a siibstiit/Uof j de«;>'e« 
c ? 1 iV f;r>d a polyrsicriaaUon desrse of ISa was us&d. arscj {hp amoiinls of ihe D-lsctide and L-!act1de ba«3ed wcm 120 
s.;ins. by waighs arS 280 psrts by wsigh*. fe:-3p-x:!;vciv, ft-iaiive to 10D pssts i)y weight of ceiiulose atcetatfs, to tofrti a 
" "^s ' ^'^ ' i'" - -^'^ ' ""'CO.) P7 was soi^bie m acaone 

I* <<T '^'^''^'mmqstdPc-"8)risoipovrme'-P7was30:?0, ands 
^"c•lL";p pc-^nr ;-o; Gbr.jfveo in a DSC; cu;v■■^. -i::!;:-: srscrssiise In wsigM (gs-Jift rate) rafasivs to ths weight i?^ 
: i.^-^.i^.j! • -i A,",n nc^ir.iirftrncru oi a rats of hestifsg iossof poSynisr P7,ths f^sie 

"AM, Ufte^ a ""^-emeSv^scosaywisSSP); sec A'ldt^i.i 
ipoiyrrisr P6 axhfcsted ^ood rluidity, lh& fnsjst t«;:-:s:ior; was as i(>w as 9 mU. 

[^^.^J.^yJl'' p.!^^^ ■''^■•"^^^■"S '--^^ " 00.D m/.-^^^r. by tTiS ^^arr.e rTistnod as Exarr^Se 5 oxcepS 

rnskirig, ' " ■ f ■ JV' 

- "c^jatic uf-ar -x-c^. ioJ'itx- svvi. ! ct.t , c \ g ^ Knilti-^ o*aJ^ ftitr . i.-i* cd f«-^r ^ it 
tsos objainad iisitxss^i i&bm hm a texmrs havls^g 80ft>e feed of sSiminess cfce to tti& irrfiLieftce of the side chains. 



Table 2 





ExanpieS 


Exsmpie S 


!■■;>: «mpis 7 


Example 8 


Subsmutbn ds^gms of c^Mose acesats 


g,5 


S.S 


2.6 




C^ iastie assii : L-iaotic iscid 


50;50 


SO.i'O 


30; 70 


30:70 


Sfde chain graJf mt^ ?%) 


400 




100 


400 


AiSdItive 










RatJi oi" heeU-ng soss ("i.) 


15 


1.S 


3 3 




Msii viscos. ty ;r«-s»2) 


S3 


ISO 




9a 




S 


10 


7 






1.5 


1.2 


O.S 






22 1 


23.2 


1?.3 




Si:5$;i;j yarn SiiS (dtex) 


3.0 


2..C- 


8.0 




U% 5%) 




0.5 


1.2 


1.S 


Yam maitins propefly 


-J 








Tsxtum 


A 




O 
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>,:Sk ^sscDSiiv. .nfijefty !«ih=.g $0 siabiy totm yarns snti \o obiaif^ fibsre, 

£S138j T^sesan'^e procedure as Kxa-Tip-e 5 was m!X'aedo:'-cr\ r~:-:r i^-^-ci^sc- - f . , , . 
ft^' !f ' ■ t^is rssukam poiymer, to for?n a potyrrser. The thus- ob;a(fKMi p.%n^.^.- wis r«V,l; '^,V'^ ^ ' 

' '^^'^ ^ W8jfsh5 of po{y>T-^f to the wc-,q- . ^ -h, ^ - - ^ . J , .,5 , 

Jj^- an-is r^jie c; heaor^g itsss of poiym^i P1 0 was S.6%, Poiymsr PIO had s rrisfj viscoii^^ <v >x^.^,..- "a-!../:^ 
^-^'--ulta-dl^t-'r aaspi fiq rat '>f 1*- 0 - ^ « ns f tk r<^' 

"^^^ ^ J "^4 d*e id »j Qio'-gat n o a ) ^ so c 

^^^'^ 5 fom^i toitt dfatsK ^ofienifit, ocvu f d <i { f u r. 
" ^ ^ ^ urt ^-'S ^e 1 ob ^ nets \mt f brc t o f 5 



and tin ocmnoato feadcd ir. reaction were 1 00 pans by weight, 1 000 pa.te b> 
- ^^-^ .o^..|. ro I , ^ ^^^^^ ^ 



1? 





i^ixneaf stive 
Esampis- 1 








compoijf-ii 














LficXk. acid 








0 


28 


SO 






Pf:-G400 ;;o Darts. 










8 


1.8 








320 


em 


65 


31 









3 





Simoon {(M^a&x} 






(5.2 


0,3 








80 


1.S 


















2.5 


7 


Yarn freaking 








.4 











C014SJ Ct=Huios8 acsrats propiCRSts HersiV: Prep oiv.s.^ i^ros; .cod dv i as-man C<-- i id ^ havi--^!;: rw- y~<-03^^- 
i'OO-C ct -lao Pa-s«c and am(.!Ue^W! o? '\ - . ^ .p^V ? -Vv-i.ss'' V-"^- - ' 

th8rfTi<)pi3stk:cefSL'tese ester CQfnpos!tiO{\. R-seiJsd a; ,h rrjeiUng •ofrsper'siufD ori^ c-'c and 7sp!nr^tnq to'r!pm'rure'--^f 
2i<y c by at- &xUuQ&t iyp& sfjirsr.ifjg mschirisi,, afsd span J>ui of a fio;;,.'te hav -nq 3& noies c)5 0 ;;o fnr^C-r' ci':vAe!rr!' o 

fS14?| Th« spun SlasnsHts wsre Cfooieci by a ehinmy wmd of gS'C. arid convergec' isr o^ii'-q a-}— e-Dp- 
tf^fireto t.'cm asi ofi suppi>' guide disposed a! a distance of 2 m from 5he botiom of the noz?te T,,e., !h8\ia-c-^->t^"'w- - 
taken fcy « fsfsi gocist mtiefr fotaling at 1000 rn/mm. in this fexampie, the draff was 155 

[014SJ Tfio fi!«,T53f,ts were fsitther ^^-ound by a winder c!(1ve?n by a drive ix^riat so that the windmc tsnsior^ wif- 0 IS 
rnsVdsex, throsjgh a second gods>t ro.i5er rotating Q| 1 000 ft^^tn. 

[01 49] T>- .,p,-.r:|n;5 to;>si;;r: was s< suffbtemly ksw vaJus of 0.2 mN/dtsx, and yarft breakage was not observed ir. 

ispinnissg, irtereoy c'xhiE3fd?ig gooa yarrs making prep&rfies, 

|01 50| Thi? fcs:.iiiant ?=bef3 showsd U% of O.S%, and excsiienS siz© ursiformity, 

{0 S ?i j 3r- iH. ;->-fio-m9d by the same mmhod as Exampie 9 exceptthat the ssinning temper^aurs was 20O'C 
I^x'l=^- 'trf«t'of-S^ y-!t l^J^'^' diameter was 0.3 mm, arsd Jhe spinning rate was SOO JTvmin. i.-s this 

[0152] Ti^e spinning tensior, was 8 sufficfemiy iow vaSue 0.5 rriN/dtex. and yam breakage was r>ot observed i- 
spsnrsing. thereby exhhkmg good yam cmKis^g properties. The resuitant fibers showed U%of 1 .2%, &m exceSent st^e 



18 



p by 



rOiSTI The;;; 



■■v ;5u-So d .-^p jied ^r; c3 distenc:s ;jf m frotn ihe botXOiT: of m<s Ti->eii, hism8ri!s'^w«W 

- f\ >: r q -a?i>00!'Vrji;f, h {jlsS cwft-spls,. the draft w«s 50.3 

£>:v.> go;Kii roSisr rote^ing arsooo JTV'min. 

-'^f :->r= v.-as « v&im of 1 ,£ mM'-dtex. anrfsome sn^Gkirsqwsjs observed in spif'?>>r>g 

r>-ocjert)&s were good t«,-iihciit yam breake^, rh» rssiiitam «b«rs show'sd U% of i .1 j^nd 



[01 5S] Poive-f^viono 





















120 






12: 


12 






2W 


280 


290 


hote diameter (ffvn} 


0,S0 


0.30 


0.18 




3S 


36 


24 




16S 


233 


S0.3 


Spforiing rate (m'rrBn) 


1000 


600 


^000 


Conysrgsnsxi SDsrJon {frs; 


£■ 


2 


1 




8.g 


O.B 






0.15 


0.15 


0,15 


vsrn fnakfng property 


0 i 






u% ;*';:) 




1.2 


1,1 


Stngb yam ssxe; (dtex) 


2.2 




6,6 


C.«^^sa:S^^i<^saa(;iis^at«f>f^^i^^iJ!5a^s " ™ 





[01581 As 3 fCcK 



qi>-:<:-^ iPSQIOOO) having a moiecular weisni of 1000 and cfiiiuioss dinceijiL- hav:f>g -i -■:u&<^ii- 
■ro oi«;oived in acetone so that ths weight rmb was 1 aid Jhe rsstjits.ni soiuHon .v-is. i<..-77-d 
^«-:ii:>cj The thus-obtained composition had ars)eK viscosity at gOO^C of 320 P.5.soc.„ ?,:^d 3 moi- 

nis^lT «pinr:jntj of the obtained composUbn by tho same method as Exampi^j 5 excGc- x^^f--- 'he 
.•&s spmahiitty was iow dua to excesstveiy Kigfi melt viscosity and mei! tension. {,h«reoy 



,..160] u,y.:i„y=c-ne gsvcouPfeG^OC-) hsvmg a mois^oular wfisfH of 400, arid c-siiuiosediacetatc havino a substitution 
<;ir? "^-^^^^^^'^^-^'^w^-'SW-rtowa^t,. ar,dtner.,-u!t«mso*ul.onwasfofrr0dmt3« 



IS 



1 3SS 045 A1 



po:v;T;ef c>->p>^:os!t:;.-;i had a frssit viseosUy at S(K)»C of 21 0 Pa^so, S!>i3 a m^ii t&rssior* of ^^2 -nN' 
^ ' ' ^ ^ ^ "'^5 s-~perati -& of 'C and a sp "sri t*>frpem:^rc if ? C . 

LOm.] ; ro vvJK. -xo,.-- b> oh<fnney vvs^^^^ vt 2S'C, asd ware taksn up a first gate roller roiaslnq 

«i cs.v..' rfvr-.r: witno-jS cortvcsgsnci-. this exampia. tim draf} was 1§3 

JSiesi T^Ts sp.»r>«in8 tension was s nigh value of 4.mN/to, ar.d five linr=es of yam brsakS08 per kg occurred. F.-r- 
{^*emrio.^i.. ths ftfsers com r=ot be r««lsKf from the Mi^nt packags, end W« com mi be mess^.-ed.' 



' ' ve : ^ s ' N'is: .r^ fast PijcSJOf> guf^ «.-<Js 















Cc»T:pamtjve 
Examples 


Compaf«ivs 
Sxampie 7 


CorriparaSvfj 


3S 




(SO 10} 


eDA-s-PEQ4O0 {SO- 
SO} 


COA-jfJoiyiscSfe add 


CDA-i- poiyi«t;t!c .^d 






320 


as 


sto 






M&!i tensior- (mf-i) 


120 


1 


42 


42 




Spinning 


240 


210 


£30 


330 




Ho?.z\B hoie 


om 




0.2S 


0.26 




Nurrsbsrof no^^te 




4 


ie 


18 








4.S 


248 


243 


:S? 


Spiffning rste ^nv' 




SO 


800 


800(air) 




position (ro) 




2 


m 




,55 


Spifirsing IcriSion 




0:05 


4 

















20 



















org 


o.m 












.. : ,. 




:.: b 




2.8 


'Smgiii yarn sUr© 




111 








incfepabifi 


oniy ?u A !-.i.v rale."' 
Sue ifi«guia!i{y 







■if! w^ici-i had bson put i'Mo sn at Sv, ^ 



hsailng Soss anci iruis. !-:c;;5i ressst 

s .0- 'X 0 Aas <^<i>^.'-(^ . f oral c . ^ < k - o< .--pc-., --^ ? Ci 

With -m oifing agsnS s^ppiissd jr^^rs^s Then, the t;is-rfe,-u5 wars taken uf , q-^i,^^ : -.f ^ n;^ f-< 45C - •> ^ 
fuithsr wound by a winder s& that the wlndrng t&mion was 0,1 c!vi/df«>:, 'JirDuoh a sax.-r^d qof^s^^ i>r>nr; - vnt "ci a 
sai^e speod as m& tirst godet relief. The resultant fibers had .a strang;h cf i o cM/di&;< -if-.-iyau--: -^p-^ a ' ^ 
yarn ss^-e of 21 ,9 dtsx, and U% of 0,7%. When s knmed febric was formed by a cyiiriddcaS knitiif^g >r>=i£ \k us'n. ! .~ 
rssussam. Sbers, s^s ftfesrs couid ssmothiy knla«d to <»btasf3 8 knitted fabric having s soft and dry tax*ufe 

£>;ampi« 13 

[01?:] As a resLi!! n-is.^,ouion!eri= ct tne !T>sit viscosity of a compcssitfon containmg eeSsijios6 acsiate prepionma 
poster substiiution C5ag;-s ii.o. ^ivera-js «egrsfi of pofyrr^esizatien: 240), which had bsen put into an absoiute tf'v am 
c.M;jr> DV vacuum drying iOC'^C for =2 hours, arsd 9% by wekjhJ of a pfestictear idSoctyt aMo ui.ocol. « ^Jht 
■■ ! ;s ^'-o m&ii vtsctsssty vi'as 1 Pa-sec: and ffiiss the ccffTiposabn exhibited sood -^-nal f jfcist^ Aisc ? «ts, of 

^"''^^^ " " ^ '^^-^ ^ ' -'^-r^iiu « 240'C m<i 1 p,s-k -^ot o ^ tamperaturc 240»C by 



ana S;.;itr.c: 



jr,;;: wc! s cooiod by ii oiiifnfif^'t >v "-d o* ?5*C, anci convo'c 
v'.sre !«iseji up by a fif^t gc-cio ro'.vJt ro aJ ig si lono - 



•as: 0.1 c^i/dtex, ti-iroi^gh a second i^<:.dpt ron<i-' rotai fK< - 
.^-..w^^.- ,-.-i.j.v- , ...... .joQf?;. roiior ■ .•■•= :.^ :!;:-;-: -.ivsrs had sJrongih of 1 2 cK &cx < c q,it\t^^ ?<rl ^ 

Singis yarn su'e of 6 2 dt,v.v. ami U%. of D.9%. Wii«n a kmt-ed fabric li^as iormed by « nyl-nofffia! kom »s mac nc^ <j^!og 
^ne resuuani f;»8rs. the ilbsrs ccuSci bB smoothly fenitsed to obtain a krjia&d fabric f^av-ng a soft and dry texfu'-o 

Esampie14 

[0173] £60 mi ot L-i«ct!C acici ;;Moduced by Wssko Pure Cix- - ' .s" -ci .-.^x! c^n-asn iu ibc- r G- o< ^-! ^C^^ 

=Ltsi^>d Si 50C n .«vfc fii &k wit^i n^ochan'oal ^h^te ^r.^. -^t,.-. ^ ,,3 , . \ i ^ C s 

disfifitxl off under sf^rring 160^C/noi080 Pafe, 1 hour. Then, condcr>sM<c- pciy.^K' valion wa^l sifarteci undc- ri.i.^.q 
o.i i m^U^ 330 P« foi 1 G hsoura. Ths rs&uftam poi^ac^c add polymer ba« weigh; a -erage mok'ciiiar wo-qiif >! ?0'-- ' 
As a rosyit measyrsjment of the msit mcoshy of a composstmr? «>f:L-an!ng celiiilose acetate 'p.^v onan^ 
i&sm stteftutiori desrae, :?.5, average degree of poiymen^ation MO), which had bosn out into an absoiute djv cofi^ 



21 
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f 't'^G WOv «<>t. > 

rssuitan; fibfirr,, ins ffbars cos^id be smoothly k^fUsd to obt&in s kngied fabric havmg ,1. son s«d dsy JesSure, 

[0t76| Ass m&is^ d speasyr&fr^snl oi" ihe me!t viscosity of 8 composition QotiiA,r.:ag cs.=;;^!t:i." or-sx- 

* 10' >y, v.!ru^ , , ; . u^) C to ^^^i >.irf And i^*/! fy «fi.jht n ^if st« p ^^vcx^- . 

r-f'oiix^/ar ws:-phs of 358}s, ifse tnQii vsscosity wiis 1S£ Pa-ssc, a«d thus the compcssltion exhibi-t;^ isotx: unc-m.il iiLiioi- v 

!^1''L'' ' ' ^ ^^"^ resistancs was sxceJisni. The mait tc-nsjof; was 1 / mN. 

^'■^^ ' ' - !^ 'S''^ o'^ iftsd at a mMis'- stmporg;^re of ?45*C a^d a pacK po-s -.f <ompe^-.; . 4f • 0 r > 

.. JV' ^ ■ ^ ^i-"" :3 ;j£ 'SJ? < ^ -.^ ?. c!-;fiici. Th<; tpun fiiameiits were coofsd by a chimney wij^d of SS^C. ar>d asnvergsd 
vs'-.r- ar- : s;^- r bj p -0 ; ^e!5>!.^ - i<^-C' f)J)im&nts wers taken !^ by s first godel roile? rtstfiru-jg st 600 m/m;ri, snti 
t>.j::--!ef vjDurc; uv k iv -ci'S. jc lUal Jho vvn-Sing tension was 0.1 cN/cSex, tS^fough s secojid getdet rcsiisf fctatiog ihs 
sarr^e spe«a as; ^ho f:fsi gsaet roik;.- The m$iiH&(it fibers !iad a strength of 0.8 cN/dLex, an eiaogatran of 35% sinqfe 
yarn ss^e ot J>.5 cts);. and U% of 0 7%, When s krjmed fabric was fonnsd hy a cyiindncas kniftfhg machm® ysing ine 
rssuStenS 5?b8>s. m?; fsbsfs couid b<^ smaolhly knUled to obtaif^ a kntttsd fabtic having s soft and dty texture 



p-..: mio an sbsotuts dry con- 



^ S 'vt'CUJ-^ \, ^ C *C' r*K^< - V > ^Mi 

l&;uia' wi?ight oi '.ha ms". v:sccs.!iy wjs. 1 a- ^^ ".-^ oc .soc ' it -s o-^snj-Of :r\.!-; 

a ?aie- 0' hrJsstintj iosf: v-'ajj 2.8=^6 ^j;a t^.i^i. is-.jtd :e&!o;«;.c o s^-ss^ C:>^coi sn! 'J'ho !'m:\' !r:is.-;.ir w.-j ? r-.N 

sjsirsg s morsosxsei maK spsnnit^g machin«, and spun cut of a no^r.e havsng ' 8 i-^tjios c.-:" 0 £1. nirri ^r- dirfjr-nior - 0 SO fr^r; 
if! ier,gth «t « <iiSiih3rge rate of £1 .S g,'mirs. The spur; f^arnenta were cooioo* &y a chsamfjy wind ct 25 'C, .-(nd cc'nvofoeci 
with an oiiing agent appisad sh^sto. Thert, th« fifamems were taken isp by a first gcja;>i r^iier ro-.aiv ic; ;jt - 200 rri,rr;in. 
arsd fu>-£h8r wo«ii« t>y a winder so th^ the VBftdiftg tension was 0-1 cr^'dtex. through a soccind qodct Vciier rotatinsi at 
the ss?rii5 sp8e« m ths f5rst godst -ofser. The nssiiifarjt fears had a strerjgih of 1 ,3 cN;cit«?x -^.n s-or^g&Pon of 26% a 
ssfigfe yar.^^ si^s of te.O dtfis, and U% of 1 .2%. Whefi a knfttsd febnc was foimed foy a Ci'iiridncai kn.ttir^g rT?adiine using 
tho rasiiiiant ffberg, the fiberss cotsid b« smoothly knitted to obtain a knitted fabric having a sotj and d.7 tsxlura. 

Tabte 6 





Sxampts 12 




Exa!T)p!e 14 


Exampie 15 


irxampie 16 


Main c;-.ain -lor^poj-.r! 


CAP 


CAP 


GAP 




CAP 


Side chair. ifiAisimP^r^ <ssgree 


2.7 


2.0 


2.5 


2 3 


2.9 


.">vs; ;igci iaijgr««! of pi:;lymefization 


240 


2A0 


140 


180 


300 


An •■xint of piss{icf28f acfdsid (wt%> 


12 


9 




11 




RiiXs of .*'aat;r-g iosa 


2,0 


1.1 


1,3 


1.2 


2 




t20.1 


1?3.6 


18Q.0 


162.0 


1B5.B 




12 


15 


18 


17 





22 
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'i.4 




"Too""" 




0:? 


:< 


0.6 






















0 
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0 



viscosrfv was 1050 Pa-sec, ao<3 thus ths «ompos,fiott ex?ru=JoJ poor r^cn'iw 'iu=r:.v ^-n^.V^-l^--^^.' -^u'^ 



^ , ^ ' ' ^ ^sSi'-tossi'cetato propionate 



Jf^ts of hs^AiTig losi -v-Ms. fv an« ^x:^^ '-eat -i-a-sL^nc., s% j sow ■ '-)c-i> J-n-^-jc.' 
|ai83| Tha composi^on w&s n\sUQ'i a "vyc tooipesak.'^- i,f 230": or -- 5 
ijsingamofjeaxiai msiS spinning n^achs'x , a-c --f-jf! ^.j^ jt a n.v,' o f'^vsnc '^ii r -^i.- 
n lon-TSh at & discharge .-afH 2 g-f?-t} Ths? spun Isi.irseriis wp; 0 000^-0 --i^ > 

wstn m fi.iirg sgsnt app's&d J-etcio. Ti,^^, ths niamsnts were -Ci^ c- uj: c-v ;» nr c- xio. .c j^ ro ^-^ ^-.a 
Unuo^ W0L;rd »y w,.dsr so Jha' ;he wCndfeg tensioo was 0 1 c-rj dicx ihro-x- ^^cv-' --^.c* r-'J-- j-r.^iK-'^lK' 

? cf" i^^^^^^^^ ^ Iff ^' ^^^'^ ^ ^-viation. the fibers 4. .ng^ w CifS^: 





CompsrsSivs Sxampie s 


Conpaiaiivo tXAn^p<o 10 




f.'.i .'. .\i-..-^;n compound 


Ceiiuiose acatafe 


CAP 


CAP 


.-0 :~>-iu;n subsSiUition 
ao<sree 




2.7 






180 


240 
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3S 



23 



IF 1 A1 





"ikbte 7 io 












— 








^- 






7 
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l'ex;5.sr€" 









5fiv<s composition having aiiphaiic polysster gmfl sicJss cSKins dft! 
er p r-3dtjcss by mslt spinning . 

^-■-■■■^ass m^ovi-i, and car: be suitably iised in a h^6 ^tmng 

^thod of promang tm coiTiprjs.rjs sii« tfiem^opiastlc ceii«lo&e cisxivajive of pfosent invention iv 
■ Qduc-ir.g 5nefrT>opis&{lc celiuiose dstlvattve composite fsbsr^ having axceSteni si^e unifofmity and rsfe«=^ ■ 
it catisiftg 5?aiT! Sjrealcags and single yam f tow, 



A ShemopiastSc ceSufose dedvative composition comprising, aa s m^in oomponsnt, « ceHuiose <-ster i-^Ymg ? r 
aliphatic pojysstsf sisSe. ciism having a repeal tiRii having 2 to 5 cssbon atoms, wherein a nsis o? fsoating io^-js at 
200-C S wt^i Of iass, a msit visocsiiy at 200-C ar,d 1000 soc-i ta 50 Jo 300 Pa-s«c, and a tenston at ths 
t!iTio of taKS-up at <?Oa^=C aiici ISO nrWhife sis 0,1 to 40 mhi, 

A tM^5f!Tiopi.-si!c. c$siiji<ir5s d*sfivaUv© cosijposition aceordSog to CSaim 1, whsj^n the aliphatic poiyestsr side c^asn 
fiSss D-if;0!sc; add mci^o^ L-iaotic soid as a mai^ r&peja unit. 

^ \ ' ' V a s^t c . -Divsii o- arccrdioq to C'airr 1 %nsr8<n the aiiphattc pofyestsr side chain 

^'^ ^ V ' ■^-•■^ ' K c t c c Si s si.5fjiif.if report anits. snd \he. n-olsr rstio of ih& D-iadic acid ts tUs Uactic 

A ;hsf:T>opiass;c o^iiuiose derivaiive cojrposrtion acoDfdfng to Ciaim 1 . lunhev comprising 2 to 40% by weight of 
is^:t(c scid hofviopoiytner having a moieou^r weight of 1 ,000 to 200,000 based on the |<slg? smounl of the compo- 



^\ \\- .--'pti. n>. > -h.-'-cc ss to.<5S!a'osjo derivative conipositiQn.whcfeinthsfibor is ebt&insd by moit spanning 
t.^ie corrs^-os-iior, £;:;co!dirig ic Ciairn 1 , snd the fifosr has a strengSh of 0.5 to 4.0 dH/6tex. ati eioogation of 2 tc 50% 

iifsci a smgis yarn of 0.5 to 100 dsex. 



A fiber ccmpming & thoJmopiasfic ceiiuSose derivative composition according to Qaim 5 y/iierein the fiber has & 

mtiitsfiiamem fomt. 



7- A r^&c comprising & thofmopiasiic ceiitiiose derivative composition according to Ciaifri 6. wherein the fli-^tnent i^ais 
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' f'a-sec, snd a n-^eSt ^msion of 0. t J,« 40 rnN si the feme <:'; i;;-. :Ir:';o- c v ■ 

. . . ...... .., .:y ,;..,.::^.;jc;/<;:!- r^i'ViHg n tiv^iio^- 0? 3S0 to 20,000. 



opimm Ci5li«,fss« rsteii ester ci)h.„„„,..„.. 
!?y weight of a pisstfciger havrng a molacuisf weight of r^SO 



T'"^'"' c^o^mn ^ocor^ to Ciaim 13. wherein tho plast^feev 

!f."'''^' ' i?v^' cv^fcjioss c!e?1v;5i=ws cornposUion SGcor^ing to Ctelm 13. wteesn iha ptefcwer 
■ ■•• « avwrage nicneciiJar wfiiSghl of 3S0 to 20,000. 

^""^ J 'itlfSmSoL"! '^^"^^'^^"^^^ '^^''^^^^^^ ccjmposite acoDfdmg to Cfaim 13, the fiber has 

2t. A f&sr compfking a {hsiii^o^rfasSio cefiulose derivative compositicn according to Ciakn 13 wherein the fiiam*>n? 
ha. a c>D.stan{ in 5he fctio. of the ffeer. and fhe has a U% of 0. 1 to ^^sS 
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